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Device for removal and filtration of drilling fluid. 

The present invention relates to a device for removal of drilling fluid at top hole 
drilling, where a suction module comprises an extended pipe-formed body that 
is open at the top and which is arranged to an ocean-bottom penetrating pipe, 
through which is fed a drill stem for drilling of the top hole, and where the pipe- 
formed body comprises at least one outlet passage in the pipe wall for export of 
return drilling fluid from the bore hole to a pump module. 

In connection with drilling operations (top hole) offshore, there are regions 
where the geological conditions result in that in many areas the formation is 
such that top holes must be drilled with an expensive, water-based drilling fluid, 
or a synthetic drilling fluid, for example KCI/Glycol drilling mud. Such drilling 
fluid has a typical cost of 1500 - 2000 NOK/m 3 and up to 10 000 m 3 can be 
needed for a single top hole. In addition, there are large logistics costs as these 
amounts of fluid are used during a period as short as 48 hours and must often 
be transported large distances. 

Therefore, it is a wish to try to reduce this consumption of costly drilling fluid in 
that the drilling fluid is recycled. 

The present invention, which can be called a suction module (SMO) or a 
collection module, has a suction chamber to which the suction pipe of the pump 
is connected. This can be called a "particle trap/gumbo trap" to prevent that the 
suction pipe is blocked during drilling in swelling clay. The advantage with this 
solution is that large stones (boulders) and clumps of swelling clay (gumbo) can 
be pumped over the top of the SMO without the suction pipe of the pump 
becoming blocked, with the subsequent stop of the drilling operation. The 
paptfcle trap is equipped with filtration equipment that prevents large particles 
from entering the pump and damaging or possibly blocking it. The filtration 
equipment has preferably openings that are adjusted to the internal openings of 
the pump, typically 5-8 cm. During drilling, the capacity of the pump can be 
regulated so that a plug/a volume of drilling fluid is in the SMO, or slightly less 
than what comes up from the drill hole can be pumped so that there is a small 
overflow over the top of the SMO all the time. In this way, 80-90% of the drilling 
fluid can be recovered without the mixing in of seawater. At failure of the pump 
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the drilling operation can continue as usual with discharge to the sea ("pump 
and dump"). 

The SMO can be used on "single slot" wells, i.e. detached production wells or 
exploration wells, as well as on templates with several wells. 

The present invention can be used in connection with solutions that are 
described in the applicants own Norwegian patents, NO 308.043 and NO 
312.915, either as a replacement for the solutions described therein or in 
combination with the described solutions. 

From known technology, US 4,149,603 can be pointed out among others. This 
system shows a solution where use of a riser is eliminated at drilling operations 
under water. The system comprises a pump which can be connected to the 
upper part of an underwater drilling hole and has a lower part with an inlet and 
an upwardly extending wall which cooperates with the lower part, and also 
means to prevent water coming in contact with the upper part of the cuttings 
only, as the cuttings pass upwards from the lower inlet. The cuttings are further 
transported to the surface with the help of a pump, via a pipe. 

The aim of the present invention is to provide a solution which transports return 
drilling fluid away from a well that is drilled at top hole drilling, and also that any 
drilling fluid that is used in the drilling can be recycled to be used in the same 
drill hole or in another drill hole. It is also an aim to provide a solution that 
results in drilling fluid, which is delivered to a pump, containing particles that do 
not cause any damage to the pump. 

This aim is obtained with a device according to the invention, and which is 
characterised by the independent claim 1, in that a pipe-forrned body of the 
suction module comprises a filtration device with through openings, where the 
mentioned openings are a i i a i iyed fa HSffhreqg h to at least one outlet passage, 
return drilling fluid containing dispersed material, such as swelling clay and 
stones, of a size that is less that the diameter of the inlet pipe of the pump or 
the openings of the pump. 

Preferred embodiments are characterised by the dependent claims 2-15. 
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For example, the filtration device can comprise an inner, extended, perforated 
plate body, where at least one annular space or parts of an annular space, 
which is closed in the top and/or in the bottom, is provided between the inner 
pipe wall of the pipe-formed body and the inner perforated plate body. The 
annular space can extend in the whole, or parts, of the longitudinal direction 
and/or circumference of the pipe-formed body. Furthermore, the extended, 
perforated plate body can be in the form of a pipe. 

At least one outlet passage in the mentioned pipe wall can be connected to the 
suction pipe of the pump, or a number of outlet passages can be arranged 
mutually spaced apart radially around the pipe wall, where the outlet passages 
are connected to the suction pipe of the pump. At least one of the outlet 
passages in the mentioned pipe wall can be connected to a suction manifold, 
and the suction pipe of the pump can be connected to the suction manifold. 
The suction manifold can comprise a number of outlets with suction connection 
for the pump. 

In a preferred embodiment, the suction module can comprise a lifting hoop or 
be shaped for connection of a lifting tool (Running Tool) so that the derrick of 
the drilling rig can be used for the setting out and taking up again of the SMO 
from the sea bottom. 

The upper part of the pipe-formed body is preferably arranged to contain the 
return drilling fluid, such as drilling mud and cuttings, that is not led out to the 
pump module, and where the volume of the mentioned drilling fluid stands as a 
"plug" above the outlet for the suction pipe and is arranged to seal against the 
drill stem. The level of return fluid in the pipe-formed body can be adjusted by 
regulating the capacity of the pump. 

For monitoring, the suction module can comprise a camera and/or a sonar for 
monitoring of the level of drilling fluid, i.e. the "plug" of return fluid, in the pipe- 
formed body and monitoring signals can be sent to an operator for adjusting 
the pump capacity, and/or the suction module can comprise measuring 
equipment for monitoring of the level of drilling fluid, and that monitoring signals 
are sent to an operator, or directly to the pump for regulation of the capacity of 
the pump. 
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The suction module is preferably arranged to a base plate penetrating the 
ocean bottom, such as a spudding-in base or a template or the like. 

Furthermore, in an alternative embodiment the suction module and pump 
module can be integrated into each other. 

The invention shall now be described in more detail with reference to the 
enclosed figures, in which: 

Figure 1 shows an example of a system with floating drilling rig and a suction 
module and a pump arranged on the ocean bottom. 

Figure 2 shows a template with several suction modules connected to a pump, 
and also associated pipes. 

Figure 3 shows an embodiment example of a suction module with a device 
according to the present invention. 

Figure 4 shows a second embodiment example of a suction module with a 
device according to the present invention. 

Figure 4a shows a crosswise section along the line A-A in figure 4. 

Figure 4b shows a partially longitudinal section, in an area corresponding to 

that shown in figure 4a. 

Figure 5 shows an example of a suction module and a pump placed on the 
ocean bottom. 

Figure 1 shows an example of a system which uses a device according to the 
invention. In the example shown in figure 1, the rig is not shown to scale in 
relation to the equipment placed on the ocean bottom. 

Top hole drilling is carried out at the start of drilling a bore hole, and is carried 
out before blow-out protection (BOP) is fitted on a wellhead and a riser is 
mounted between the rig and the bore hole. As figure 1 shows, a floating 
drilling rig 14 is placed above the bore hole on the ocean bottom, from where a 
drill stem 16 extends from the floatmg-ehfcg rig 14 down to the bore hole and 
which runs through a suction module 10 according to the invention. That a 
floating drilling rig is shown is only as an example, a floating drilling vessel or a 
drilling rig which stands on the ocean bottom can also be used. 

As mentioned, figure 1 shows the suction module 10 according to the invention, 
where a pipe or pipeline 22 for transport of drilling fluid that comes in return 
from the well which is being drilled extends from an outlet on the suction 
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module to a pump module 12 that is arranged separately from the mentioned 
suction module. A cable extends between the drilling rig 14 and the pump 
module for lowering and hoisting of the pump module and also for the supply of 
power to the pump engine and any other drive units, and also for control 
signals. In the example shown, a return pipe 20 for drilling fluid extends from 
the pump module 12 to the drilling rig 14. The drilling rig can comprise 
equipment for recovery of the return drilling fluid so that recovered drilling fluid 
can be used during drilling of the same well or another well which is being 
drilled or is to be drilled. The equipment for recovery of drilling fluid is known by 
people skilled in the arts and will therefore not be described in more detail in 
this application. In the examples shown, the suction module and the pump 
module are shown arranged separately from each other on the ocean bottom, 
but alternatively can also be integrated with each other to make up one unit. 
Another embodiment can be that the pump module hangs a distance above the 
ocean bottom, for example, in that it hangs in the pump return pipe. 

Figure 2 shows another example of a system with a suction module 10 
according to the present invention. The system primarily comprises the same 
main components as shown in figure 1, apart from that the return pipe 20 does 
not extend up to the drilling rig 14, but to another location on the ocean bottom 
to deposit return drilling fluid onto the ocean bottom. The aim of depositing 
return drilling fluid at another location on the ocean bottom is, among other 
things, to improve visibility for ROV (remote controlled submarine vessel), 
visibility for monitoring equipment, reduce the pollution around the template etc. 
There is also a requirement from the authorities to reduce the pollution on the 
ocean bottom in connection with drilling of wells. Of course, the same 
objectives will be relevant for the system shown in figure 1 . 

As shown in figure 2, a template 24 is placed on the ocean bottom. In the 
example shown there are three openings and two suction modules 10 
according to the invention. Of course, there can be more or fewer openings and 
suction modules. The pipeline 22 for return drilling fluid extends from the 
suction module to the pump module 12 and, as mentioned, the return pipe 20 
extends from the pump 12. 

The invention comprises a suction module 10 placed on a template 24, where 
the template comprises downwardly extending elements or skirts for anchoring 
to the ocean bottom. The suction module further comprises an extended pipe- 
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formed body 30, where the body 30 can be composed of one or more modules. 
Figure 3 shows a suction module with several extension modules, while figure 4 
shows a suction module without such extension modules. The aim of the 
extension modules is, among other things, to make it possible to regulate the 
level/volume of amount of return drilling fluid which is in the pipe-formed body 
30. The pipe-formed body is arranged to an ocean-bottom penetrating pipe, 
such as a casing, and is preferably open at the top and the bottom. 

The pipe-formed body 30 comprises at least one outlet passage 32. With more 
than one outlet passage, the outlet passages are preferably arranged radially 
and with mutual distance apart around the pipe wall of the pipe-formed body. 
Preferably arranged to the outlet passage(s) 32 is a suction manifold 34, which 
can have one or more outlets 36 with suction connections for the pump. As 
mentioned, the pipeline 22 is arranged between the suction connection and the 
pump module. The suction manifold 34 is not required for the realization of the 
invention, but is preferably used if there are several outlet passages 32 and/or 
several outlet/suction connections 36. 

The suction module 10 also comprises monitoring equipment for the monitoring 
of the level of return drilling fluid in the pipe-formed body 30. For example, this 
can be a camera 38, a sonar, or similar equipment. Measuring equipment can 
also be arranged internally in the pipe-formed body to measure the weight and 
thus the height of the fluid column that stands in the body. 

As mentioned, the present invention relates to a device for removal of drilling 
fluid in top hole drilling, where a suction module 10 comprises an extended 
pipe-formed body 30 which is open at the top and is arranged to an ocean- 
bottom penetrating pipe, through which a drill stem 16 is led for drilling of the 
top hole, and where the pipe-formed body 30 comprises at least one outlet 
passage 32 in the pipe wall for export of return drilling fluid from the bore hole 
to the pump module 12. To prevent that the suction pipeline 22 is blocked 
during drilling in swelling clay, the suction module 10 according to the invention 
is equipped with a filtration device with through openings that prevent large 
particles from entering the pump and damaging or possibly blocking it. For 
example, this can be obtained by the pipe-formed body 30 comprising an inner 
extended and arched perforated filtration plate 40, where the perforations of the 
inner filtration plate are arranged to let through, to at least one outlet passage 
32, return drilling fluid containing disperse material, such as swelling clay and 
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stones, of a size which is less than the d iameter of the inlet pipe of the pump or 
the openings of the pump. Furthermore, the inner pipe wall of the pipe-formed 
body 30 and the inner perforated filtration plate 40 provide at least one annular 
space that is closed at the top and/or bottom, where the annular space can 
extend in the whole or parts of the longitudinal direction of the pipe-formed 
body and/or in the pipe circumference. The perforated filtration plate 40 can 
preferably have a pipe shape. 

The filtration device according to the invention can also be formed in other 
ways than described above. For example, an inner body with a grid-form, bar- 
form, etc, that is arranged to prevent particles of a certain size from passing 
through suitable openings, can be used. Other types of filtration devices can 
also be relevant, for example, a cyclone separator can be adapted for use in 
the suction module, arranged so that particles above a certain size are led up in 
the pipe-formed body, and that particles below a certain size are led to the 
outlet passage(s). The cyclone separator can also be arranged in the pipe- 
formed body, and/or be incorporated in connection with the mentioned annular 
space in the pipe-formed body. 



